Management decisions for patients with cancer are frequently taken within the context of a multi-disciplinary team (MDT). There is little known, however, about decision-making at team meetings and whether MDT decisions are all implemented. This study evaluated team decision-making in upper gastrointestinal cancer. Consecutive MDT treatment decisions were recorded for patients with oesophageal, gastric, pancreatic and peri-ampullary tumours. Implementation of MDT decisions was investigated by examining hospital records. Where decisions were implemented it was recorded as concordant and discordant if the decision changed. Reasons for changes in MDT decisions were identified. 273 decisions were studied and 41 (15.1%) were discordant (not implemented), (95% confidence interval 11.1-20.0%). Looking at the reasons for discordance, 18 (43.9%) were due to co-morbid health issues, 14 (34.2%) related to patient choice and 8 (19.5%) decisions changed when more clinical information was available. For one discordant decision, the reason was not apparent. Discordant decisions were more frequent for patients with pancreatic or gastric carcinoma as compared to oesophageal cancer (P = 0.001). Results show that monitoring concordance between MDT decisions and final treatment implementation is useful to inform team decision-making. For upper gastrointestinal cancer, MDTs require more information about co morbid disease and patient choice to truly optimize the implementation of multi-disciplinary expertise.
introduction
Increasing specialisation and complexity of knowledge has led to the introduction of multi-disciplinary teams (MDTs) for the management of patients with cancer [1, 2] . In the United Kingdom, this model has been adopted for delivery of cancer services and site-specific specialist teams meet regularly to discuss patients and make treatment decisions. Teams are constituted according to standard national guidance and for upper gastrointestinal cancer key members include surgeons, oncologists, gastroenterologists, radiologists, pathologists and specialist nurses [3] . Periodical peer review of cancer services audits MDT constitution and other processes, to ensure they have a coordinated infrastructure, but currently, detailed evaluation of the clinical effectiveness of team working and the quality of team decisions is not undertaken [4, 5] .
Factors that influence treatment decisions in upper gastro intestinal cancer include disease stage, co-morbid health status and patient preferences. At MDT meetings, there is detailed radiology and pathology review and discussion of patient's clinical details. Consensus agreement is then reached after consideration of available therapeutic options [1] . Multi-disciplinary teams decisions are then shared with the patient and a final treatment plan agreed. Assessing the quality of decision processes within MDTs is not possible with a prospective interventional study because MDT meetings have become established practice. A proposed method to evaluate MDT treatment decisions is to investigate if MDT decisions are actually implemented, by anticipating that MDT decisions made under the best circumstances with relevant information and experts available will lead to treatment decisions that are implemented in almost 100% of situations. This study tested this hypothesis by examining concordance between MDT decisions and treatment implementation in the setting of an upper gastrointestinal cancer MDT. The study also investigated reasons for changes in MDT decisions. and diagnostic disease group were also recorded. Two independent researchers examined hospital and pathology records, oncology prescription charts and endoscopy records to obtain the final treatment that patients had received. MDT treatment decisions were compared with final treatments received and classified as (a) concordant (MDT decision the same as treatment received), or (b) discordant (MDT decision different to treatment received). Where decisions were discordant, the hospital's notes were examined in full and reasons for a change in management plan identified and classified as: patient's choice, co-morbid health issues, new clinical information unavailable to the MDT or 'no apparent reason'. Where comorbid health issues were recorded as the reason for a change in treatment decision, this included all medical conditions such as pre-existing cardiopulmonary disease that might preclude a patient from major surgery, chemotherapy or radiotherapy. Meetings were held to discuss the final categories of discordance and reasons for changes in treatment plan, when the two researchers did not reach similar conclusions.
data analyses
It was calculated that a sample size of 300 decisions would allow estimation of a 10% risk of discordance with acceptable precision (standard error 1.7%). The proportion of decisions changed was estimated with an exact binomial confidence interval. A multivariate logistic regression model, with all clinical variables (age, sex, MDT decision and diagnostic disease group) included as covariates, was used to estimate the independent effect of each of these variables on the odds of discordance.
results
Records of 300 MDT decisions were included, but 27 had to be excluded because a more detailed examination of their clinical information showed that they did not meet the inclusion criteria. 273 patients were therefore studied and information on final treatment was available for all but two decisions. The clinical details and treatments decisions are shown in Table 1 .
More treatment decisions were palliative in intent than potentially curative (55% vs. 45%), representing the referral practice within the cancer network. Most treatment decisions were for oesophageal and gastric cancers. Of the 271 MDT decisions, 41 (15.1%, 95% confidence interval 11.1% to 20.0%) were not implemented (discordant). Discordance almost always arose from patients receiving a more conservative treatment than that originally planned: 14 patients recommended for curative treatment received palliative treatment and 25 patients recommended for an active palliative treatment ultimately received best supportive care.
Investigations into the reasons for discordance showed that 18 (43.9%) were due to patient co-morbid health issues, 14 (34.2%) related to patient choice, 8 (19.5%) decisions changed when more clinical information was available (e.g. metastatic disease discovered at surgery) and for one discordant decision, the reason was not apparent. Multivariate analysis showed that diagnosis was a more important reason for not following the MDTs recommendation compared to being female or of older age (Table 2) . discussion Multi-disciplinary teams are considered central to the delivery of high quality cancer care and treatment decision-making is a key function. This study shows that 15.1% of treatment decisions made at the upper gastrointestinal MDT meetings at United Bristol Healthcare Trust were not implemented (95% confidence intervals 11.1% to 20.0%). Reasons for MDT decisions changing were mostly related to lack of information concerning patients' wishes or co-morbid disease and only eight decisions changed because unexpected metastatic disease was discovered at surgery. It is therefore proposed that monitoring concordance between MDT treatment decisions and final treatment implementation is an informative way of evaluating MDT decisions. It is also proposed that where MDT treatment decisions are not implemented that finding out the reasons for changing the management plan will subsequently inform the MDT of areas that need further attention.
The most common reason for an MDT decision being changed was where patients' co-morbid health status had not been sufficiently considered at the meeting. Co-morbid health status is critical to decision-making for major upper gastrointestinal surgery, where operative mortality risks are high and increase with decreasing general health [6] . Consideration of general health is part of the standard discussion at the upper gastrointestinal MDT, although integration of detailed methods of preoperative risk assessment into daily clinical practise are unusual [7, 8] . A more systematic approach to assessment of health risks and inclusion of data into the multi-disciplinary meetings would allow time for medical optimisation, fully informed MDT decision-making and provision of risk-adjusted informed consent. Methods for standardising co-morbid health for patients with head and neck cancer have been developed and this model may be able to be translated into other cancer sites [9] . The importance of detailed inclusion of co-morbid health status within other cancer site MDT meetings will vary and also be related to the nature of treatment [10, 11] . Where treatment involves major surgery (e.g. gynaecological, head and neck and gastro-intestinal tumours) or radical chemoradiation treatment, accurate assessment of co-morbid disease conditions is particularly important and should be given full consideration [7, 12] . For other conditions (e.g. superficial bladder cancer) the information may be less relevant. Team decisions were also not implemented because the MDT had not fully considered patients' wishes and once these were discovered at the out patient consultation a different treatment path was agreed. Assessing patients' preferences for treatment is relevant to all cancer sites and there is evidence that although patients' consider oncologists or surgeons' recommendations important, other factors also influence treatment choice, particularly in patients with advanced disease and limited life expectancy [11, 13, 14] . Whether including patients' preferences is feasible or informative at MDT meetings warrants further research. It may be difficult when the focus of the MDT tends to be on significant clinical factors such as grade and stage of tumour. This is likely to pose new challenges for doctors [15] .
In this study, there were eight patients in whom surgical resection was intended, who did not undergo resection because unexpected metastatic disease was discovered at laparotomy. Despite extensive staging investigations for upper gastrointestional cancer, there will always be a small proportion of cases where unexpected peritoneal disease or locally advanced tumours are only found at laparotomy. Monitoring the rate at which this occurs is a useful tool to assess accuracy of radiological, endoscopic and laparoscopic staging procedures and will provide quality assurance data to the MDT.
Team working represents a potentially powerful lever for change in healthcare and the need to develop high performing teams is widely acknowledged. Systems for evaluating effectiveness of teams, however, are immature and methods to monitor performance, team working and outcome are required. There is a need to explore further whether the lack of concordance between MDT treatment decisions and treatment implementation found here is evident elsewhere. It seems essential to develop standardised methods to allow the inclusion of co-morbidity data and patient choice into MDT meetings, if decisions are to truly optimize multi-disciplinary expertise and patient consultation. 
